SUMO fusions and SUMO-specific protease for efficient expression and purification of proteins.
SUMO (small ubiquitin-related modifier) modulates protein structure and function by covalently binding to the lysine side chains of the target proteins. Yeast cells contain two SUMO proteases, Ulp1 and Ulp2, that cleave sumoylated proteins in the cell. Ulp1 (SUMO protease 1) processes the SUMO precursor to its mature form and also de-conjugates SUMO from side chain lysines of target proteins. Here we demonstrate that attachment of SUMO to the N-terminus of under-expressed proteins dramatically enhances their expression in E. coli. SUMO protease 1 was able to cleave a variety of SUMO fusions robustly and with impeccable specificity. Purified recombinant SUMO-GFPs were efficiently cleaved when any amino acid, except proline, was in the+1 position of the cleavage site. The enzyme was active over a broad range of buffer and temperature conditions. Purification of certain recombinant proteins is accomplished by production of Ub-fusions from which Ub can be subsequently removed by de-ubiquitinating enzymes (DUBs). However, DUBs are unstable enzymes that are difficult to produce and inexpensive DUBs are not available commercially. Our findings demonstrate that SUMO protease 1/SUMO-fusion system may be preferable to DUB/Ub-fusion. Enhanced expression and solubility of proteins fused to SUMO combined with broad specificity and highly efficient cleavage properties of the SUMO protease 1 indicates that SUMO-fusion technology will become a useful tool in purification of proteins and peptides.